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*si«?& ( fdsscj ) ii \.xn^fi^m.f^<D-wi^m<r>i^mK^-^fi^. ^^^^mx-a. 

Sril^-r^fcfelc. 0^4 0 01:) is^ ■Z'-m t ^ i\, ^ . if u oljvX 

^ «>SSfiS«:>'< y ^7* n -fe {cRB;^ $ tu, ^: <0 ffl Ht Bd f*:fll it b ^ 5 t> O »c RR ^ S tt 50 
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[ 0 0 0 3 ] 
I O 0 0 4 J 

[ ^ M ^ ^ ^ -5 fc * (D ^IS J 
[ 0 0 0 5 1 

mm^m^ ^x. ^ - t X . ^ ~ h tx - ,u ^ X2 ^ ^ ^ ^ ^ ^ ^ ^ ^ ^j.^ 
, m.mwmmF.^m(D^mic^^\^^ ^^^(DDssciim^x^^r^^mmiKiip^mi^WiV mt^co 

[ 0 0 0 6 1 

y -v-^^^^^-^tf, (r>^ife?^® {c*5v>T. m^(D^^ h-x^^m^ 
, mm. ^n. ^m<o v i^^^tfh(D. ^m-r ^'^mmxh^. v -^-i^wh ^^^^n 

#«E-t-Sr ttiX% . X ItT' > h' V - h ^ n ^ iS' ~ y< ~ :^ ,.5^^cD-gi5i: VX^:&-f- 
5^iis-C#5. *l§W«a>!r <^>«i^tc:t^ o T^feM-f ^ V ^ ^ ^ :^ ^ mmco 

i^</j:5„ ^BB^fi. y/w^b-fk-g-#i. Rxj^^yji-mmm 

[ 0 0 0 7 1 

-mmm^^x^^. *i6W«:. ^gta (<*^3oot:) -c * ig ^ ?& ®i jg -f- 5 bs , 50 
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[ 0 0 0 8 ] 
[ 0 0 0 9 1 
[0010] 

mm^(o^mmit<^i- y m^co^p/j: < t h ^ ^ <Diz + ^/j:^^-cm^^ 
y •^-a^^JSr^A^T♦v^5, mm:^m(Dm^ (DmmMmxi^. mmumi-i. *?j2oot:* 
m. mi 0 o-x:^m. $>sv>«*5 i^^ia-c^^. -mmmmxi^. ^ v ^-mi^Mti 

U^yttSEiSr-efcSo m^^^i£. UtVX. Ti. Zr. ff. Nb, Ta, Tb, S ^^ « Sn;SJ # 
S „ 

[0011] 

t L^xwiWi-r ^ ^ t r-x^ ^, mm:^mcom^ (ommmmxit. ^mm^ti^i- y m^iF-a. 

r t ic J; o T. swji(ci2g$tt6, -mmw^mxi^. mw^y^mi^itt^-r y n 
^ ^izi\iicommmmx\±. mwc<D^m&tit<^-r y u^i^it. mit^^>. ^•{bi?/v=. = V 

■A. ^^bffi^s. S^iki^ ^-^x^ ^{k^^'iS'rx. mitiS'i^^^u mit:^X 

[0012] 

^(Offi^-Ctt. ^ISI^tt. (1) S-[0-M(0R),-].-O^y-^-^ie^j ; (2)StM.O,^ 
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ftttL. rClT?!, X. &t5ytt 1 £t±0|g|gct?*> 5. -mmmWiX-tt. MJi . Ti, Zr. S 
n. Nb. Ta, § Tfa-C *> S . Rtt, Tk^m^. TyV^yW, Tyl'^V'. T/l'^i^, 3S= 
mm. fcS V^H:T'>/^» t L#5o * ^JiS?g ® T' f4 , ^Jg^tt. 3 0 0 "C * « <0 iBS T? ^ 

n-:f^y-,u^\zi% izx^V (n-^ ^/v ^ 4^ - b ) ^ S <0 -C i> 

10 0 13 1 10 

x^r) . tcom:^i)^m 1 Rzfm2 commxmi^K ^mmmx$>^su(om\cmm^itx\,^ 

i^^-oxm^ ^ixtc-r y m-^^-^tj^i ti^x^ mm±mmm(D-mmmmxt±. 
mm^ fht^imi^it-r y m^^^mti. w-i&i&miiimM6^\zm 5nm~*5»8 onm-efcsiit^ 

[00141 

i^-^y ^ u~ hun) sr-^tp. i&.(Dmmmmxit. ^mmma. m 1 Rtfm 2 nm^xm 
< %mmi±xib ?>m^(om\cwim^ nx ^ . mmi^m^^-rmi^m^^m^^. mmi^ 30 

<om^xmv<tftmj^itx$>^mu<o{p-f£< t h-:^<D±\:Lmm.^ntc. m^mt^w^^Hm 

[00151 

V^T. Wti-fb^ife U T , ■e«J;lff, y ( 4- tf ^ /Hf y ) , /H V ( 2- f = t' y >- 

T'Xfi. ■esj ;t If D y ^ , iSJ^mS^m. =f-:ti^T t^m. h y :7 n / 5^ /V ;^ /V * ^ 

xn. mmwmfStinoti. <}^f£< t hm o . 0 5Mcojgsi-T3^^^:^-^tf, 

[00161 

~:t:yX'i>^. Mtt. Li, Cu, Ba, Zn. Ni, 9 ^ = K , Co. Ca, Al. Mg, Xft^(Om^ 50 
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I 0 O 1 7 J 

■i^3 ^4t^^~:^(D^ ::t>{tmi$:t^ X-^ ^ ;v \f >} 'J' ^ ^ ^ iV ^ ^ % ft ^/ - ^ ^ 
[0018] 

^»«-#-5„ ^^:&&«:, ®ftl^^?SSrgfftS;^7^ y SI^<D1^^ K t? ^ * j^^g b 

7- .x:7-<b Sr^-^i-^, o^^6?^ffi^c:ioV^T . S ^ ;^ & <o sfF IE ^ 77- « , 5 O "Cjfe^ 

t> )t t> -f „ 

[00191 

-e. MttT/W;^ y ^^T-fe >? . Xf*^N a </ ^-Ykife. ^:^'^Tl^Wi\ V V ;V ^ 

I o o 2 0 J 

Sr»«-#-5„ ^^««?KH^J^I4. ^ iJ^i/ y A 3 ^>|k!^^^tP*e, 9 O w t 

5 i5^:/-/uSr-^A.X^S jg^i^Sr^tf^ - * JS ?^ T «: , «rlS-f 5 y l> A a ftife 

-<-^c7>^^^^±^K^|:^4. ^5^/i-^^^i--r5i5^;/yi>A-f;^-v?K. 7'utvi^;><^/v^$i5^ 

*3V^T. LiCl<^»«. ^ 1 w t %LiCl~ 6 w t %LiCK fe 5 Ht iJ> < t t> 1 w t % Li 
CU S VM4^ 6 w t %LiCl*?|S, ^fi<omg?^^-ett. S^«^K|a^!fe{4, Li 

i^^tfo ©l^^fe^g^^c*5^^T, Lii(z>»{4, ,^ i w t %Lii~ e w t %Lii, fcsv>tt 

^l^'JC < <»: t>»^ 1 w t %LiI. ib 5 VM4*?).6 w t %LiI?fe^, "C -5 , 
[ 0 0 2 1 ] 
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e,/jr5^^^s.-gtf. y y 14, '^^^^j^ dv) yn^v^K^Ky 

^: -#-5 r t . X«e^«>g::*:^^Sr-&l>^ i t> -e# ^ © - HM?^® "C « 

[ 0 0 2 2 ] 

. ^^b^iS^:^, S^<bi^/i- =« = A. ig^bMIS. ® -ft ;^ . ^-^k-x^^, 

91^. BS^b;^X. ^^liT^/i' f A , S^lbi5' ViJf yv. 1 o X H: :g c^) ^ ^ O M -g- -S: . iT 

. ^^^^^Sfe-fk^i, ^J;!^-^^^^^^ i/^^fkxX. oms^ b 5 » v> =r -7^ ^. V ^ 
■g-tfra:*s-c#5o ftfeco*JS?^MT'tt. T-^-f-^-^tt, ^g^cog:;)^^^^. 

b < tt^^r l> A (IV) h K y - ^ tf CI i: jjs T- # S , a^miJC'fe*!^ 
«?&(0-^SfeJgffiT't4. m 1 W^i^T?^ L. < 3tSaH4T?fo ^ S«-h{c , ^ m 1± *J Jfi- *s IB « 

[ 0 0 2 3 ] 

S^^^t^-h{ciag$ttT^^6?Jlc^^/i-:^yt^^7^'/^AS:?^^UTV^So /WA 
tt, a*-r-100 : 0. 1-100 : 20. »*b<«:mftT'10O : 1-100 : lO 

[ 0 0 2 4 ] 

fl6o^«lT?tt. ;*:5ligf±. ± ^ « ?fe 1^ <^ Jl ^Sr ?^ J5fe-f 5 « « -f- -5 . ^^;^ffif4, 

[ 0 0 2 5 ] 

m<0«g«lT-H:. *36Mtt, (1) ^ 1 & 2 ^ $>C "C « U <>t -5 X O H 
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V ^-m^mx^mf^^ntc-r / mi^i^-^^ivn^. -mmmmxn. w:s:mm^tvtcmyt 

^iifffy-ry^i^ii^^m^ msimm^ ix^mt/t^± y m^unti. m^ti. ^^i^ 
A/T^s^^^jsr-^tpi t ii-c# 5„ -mmmmxYx. ^^t^jj^w^fc, i&M^^tvds-^ 

a^«:S^ffiv^-5 r t >&5T?t 5„ Stttti^lctt. ]) ^ u T u y it u - V ^ M^^^ ^ ^ t 
[ 0 0 2 6 1 

Ji^^ife^tt. i^:^-\f7. {-i y ^ir '^r -r V) (2,2' -i^ y i;7w-4,4' -e>;{7/v.7j? 
=^'>7h) -/ut^^^^a (II) (o^m^m\c^\^x . i^^mmn\i.. ^^mmT 

2, Gtr;^ (4-^S#^) -4- (4-N.N-i? :7 =/PT 5 y ) 7 3^ /P f y V? >rU jj? 

* omjiS?^ffitc:fcVNX. ^^mn<r)W,m.^^m\^\±. 1^ /X'if.^ 'ymM^. -7 :s. ~ v m 

fflV>5wi:as-e#S, *Jt^^J<Di8Sf4, lS^^Jfem«fi(D*^5 0mo 1%*^, m^\^ 
m 1 m o l%~*5j20mo 1%, iaF*L<W:lmo I%~ii!?j5mo 1%. *li 

[ 0 0 2 7 1 

86 SUBSIST ^Jfe»irWlB*it^^J^^Pii«$-ar5fcJ6c?>^® 

■r y m^i)i^^ihm?>o ^ ^\cm(ommx't-i. ^?^mi-i. xmmm\ctsi^ ^m^it-r y u 

{>(V^:ti^T±Y) If X (2.2' - If f y i;? -4. 4 ' - * /P jJ? dr 7 h ) -/P x = 

A (II) T'$> s, <^>^^S?^ffi{;l*5v^T. *ii^«Ile:{4. ^«;KT ^ i^X ^ 

— >'P. 9^1 v':^ 3^ ^/^T ^ y 2,6f;^ (4-^,g.*^) -4- ( 4-N, N- 7 — 

/i-T^y) 7 ^ ^/wif y V? ^-S^, XttN' .a-iyy ^=-;vT ^ y Z7 ::,^,v^xn 

mo l%*^T-fo5. *ltia!^J<DS|Ett. J^lmo l%~*?j20mo 1%. ^*U<Ht*«j 
1 m o 1 2 0 m o 1 % t * *t J* -f" 5 *i ^ ^ (D ^ Jt « . *?) 2 O 

[ 0 0 2 8 1 

3f:|§WH:, (i) ( i) «BS: ^ - g ^ 5 ^ jt> © jglg^j ^.^ ^ 
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■CfcS, -?^J^lc:i;n«. m^^m^n\^. XM^^tlt<o<i>-fi < thm & O ^-^ 

[ 0 0 2 9 ] 

^^^«C''i;*:^m?i!i<D-*J6jg^T?t±, M i RxT-m 2(0*«c-c^u<3t;giS<t-cs>ss 

$*vfc. ^i«f^ffl 2r^-t-aE«:S Sr-^tf „ ^ ^ ftfe iSr ^ f M ® , ;t « . S ^ fc 

S. <l&©^J6?^^-T?Ht, Sft fES» <^> /j: < t t> - © Ji iag $ fc 

5 „ 

i^m^mm-r ^ttitb com ^(o^m] 

1 0 0 3 0 1 

1 0 0 3 1 ] 

t <7)-ctt;jc < . «UT. :^^m(ommt:m-tmmt:^m\^x\,^^o 30 

[ 0 0 3 2 1 

A. -f- y (o^m.x (oms.mm 

»?l 3 0 O nc) lCT;fc^li?&liiJi<DMa^Sr wig 5.^ y-=7-^;g^j (-^ttetm Tjj^. yy> 
J ) Sr»#ti-5„ fj^^j W:«^6«Jt^ii5S (>*?J4 0 0'C) y o ± Mf^-T i> 

i)K *BJ^»-t?ffi^^S^:#, mm fmUi tit. iaStc#m*1>ofc(DT-Ht;fe<. IRLT 

. iiM(OM.mi^ii\^^x^ / m'f-^^Kmm^'^ ^yr2 ± :k >^M^-r^o -m^mmmmm 

*BPJf4. ^ y y ^;&-ffl^^-C. it K « ?& (O ^ y « ^ 2 {c^ $ -S: 5 
feSr»#t-r5o (&<0«B|^6«j^J6?g^{c J; jxHT. S ^ Jfc 18 &<J ffi <^ ^ S 7* n -fe ;^ i o T . 40 
lfe^/^^y-^-S$tSrfflVN;fc;t:»m?fe^SS[ig-#-Sri:*Sprtgi:/j:5, ^ tJc /jr S tt ffi 

IB tc i- 6 o 
[ 0 0 3 3 1 

S1SU52W:, Jt:|8Wt;:J:5^*fi?j*xKyy^^;(7-<^-fb#«igSr0iS¥LTV>S, 

rrX-. Mtt. -pij X ^ (Ti) . v5/P=in^A (Zr) . 9 iT y- (W) . ^ ^ ( 

Nb) , =7 ^ .y (La) , ^'^cS'yP (Ta) , 7^ t' A (Tb) , S ;^ X (Sn) *> 9 
. x2i^t)fyttl^±©S|^t?fe5, 01 (^fisj^6(j|li£?^^l;: iittf, 3l^yy:^;&-100H: 
, r&MS^-fbilfe-^-y &^i:«■(i*SS^UTV^S^«|5g 10 2, RX}- (,m iWH^-'^m ^ ^ ^ . 50 
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Rtt. fi»lxtt7'-t7^— hS, T/^^JU&. TjV^-^^^ TlV^l^^^ ^^m& 

'mifhfii. mw^^mmm t . ps^tt l.*v^i5, ^^i^/w, -<^i^yw, Rxfy=^/ 

*ttS„ *0;tT. ^J;tfi. :BlXJ^ ^ ^ m ^ ^ x:. lb t -r ^ ^ ^ > t: (OR) s 

[ 0 0 3 4 ] 

5xc$ilfc«ittt, -M(OR)i-0-(M(OR),-0).-M(OR),,,-e*$ tt, ^ ^ T* i;Jnli 1 filJ: (D |6 
I 0 O 3 5 ] 

03Att. 'J<yy^.;<'-3 04tcJ:oTM,o,-^-y 3 0 2 Sr^iS^i^^ -y:^ r <?: -e# 
e>^t<fc^b^«f5t3OO=S^0«?b-CV^5, a^O|IJfe?g^|CfcV>T. :i<yy>>>(;-3 04tt 

3 O 0<C*^co,^V^)UStr-C. a®-:>-y«ir^3 O 2 y >-;(7-3 O 4 i:^gi54$-a-;5 r 
i:le:J:oT. *BSIc^^$*ltv^5. »^U<{i, ^yyi^;&-304H:^jg|tf»C:9^«cJ 

S5«;&utits^o3i-^yp^^^^ ^xf^mmmm*>mij hfx,:^, 3^^^ 3 o 2 

^Si:5Kyj;:^;&-304©xKy^-^±(OTyp=.:^v'Si:(OS^&(cj:or.^^{c:^^ 
/j;*^^^S:i(M.T# < y 3 0 2 ^ssv^^^:::r y 5/ (fiP^, ^m) ^rwife* 
. ■:^y^S^^302;iSffi5SM-r^t>Wi:%;tP,ttTVNS. ^fc. )i?yyv;&-304©-fl2 
^«littt-^y&^3 0 2(^^:tb<5:SflaUTVNSfcj?), -f- y 3 O 2 ^TKy y 1^1(3-3 o 

4 i:eDF«^©:;^y 5, ( gp , ^^g) ^^ ^ ^AS^l.;iv^«^T♦$xt>, 5 v> S 

o 

[ 0 0 3 6 1 

*fc03ASr#BB-r5i:. {£itffi®^yyV;&-304. ¥-cOJKyyv;&-304f4 
. #^<^-?-y&^^3 0 2^Sr2ig1g$^i:, ^1iS-^ym^=-^3/hJ7-^;^?gj5g^^-t;6S-C^5 
. \.-b-\.fii,ih. ^yyv;&-3047Ky-^-<D«S^liJp$-frSi-^ i9#<©:i^yy 
V;^7-304:J5-^-yie[^^302^B{C#«b, ^y-^--C=»-7^^Vj/$tl,fc-^-/e^3 

Q 0 t^m^^n^^ ^myf^ V -^-=^-7- >( -^r ^fx,t^i- y 2 0 o a^^y-^-© 

[ 0 0 3 7 ] 

El 3 B mm.Wx^y^mit9l^m^-T 3 i o Sr^t^^^ttS^t 3 0 8 (D±{c?^ 

Sl3A|E«®ffii:a^$nfc:)-y*C[^^:7^yUA 3 0 0co^^fK)lim?^ffi©-fb^ 
«it3 0 6<S:,-,^LTV^S. P^tCfi. ^yyi-;<;-=^ffiV>T. ^ « o « U < ^ ;g if ft T' 
h^mU 3 0 8±T-<DS^-^-y«lr^7^/WA 3 0 0<Z)J^^Srfl6i«-r-5r t^iS-e^S. 
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mwx-m\>^^ t % . mm b < ^tiSii^T-fesa^tj tt±. ji<^SE«®ai;itjv^T. a 

T. ^l)=^^Ul^y'Uy-Sru~y- ( PET) , ^ V ^ ^ ]f . h ( PEN 

) . #y-=5'-4^^<k7}c^. -fe/i'a-;^{b-g-'fe, R Xf ^ ^ <D m.-^ /£ if t)i m if h ft ^ . PE 
Tfi:t/PENa»tt, -eil^tf-f A^X^^k4g> (ITO) , 7 y ^ K - ^ K ;^ X ^ ffc , ^ 

[ 0 0 3 8 1 

ffiw:, 4 0 0 J: 5 t dWj: 9 <sv>?g.s. »^ V < nm 3 o o 'c^m<oumicx . -^/fit^ lo 

3 O 2 ^ttSlc^i^^-arSo ^ro J: 5 'fc?aS®B-C*&a-#--5 r i o T. *t>*lttv« 

So m^i^ti-mmmmxit. ^y^etjfiia^soeH;, *«)3oot:*^(D?g^{cT. /j^yy 
:^;<7-3 0 4^S:^v^TSt^3 o 8±-e-:hys^3 o 2 t:^K\zmm$ ^ ^ t \z J: x ^ 

j^^^ixi>^ mtommj^mxii. m i o o x:^mff>is.8[\cx . ^yy>';»— 304:sr^v^ 
x-r y 3 o 2 ^m:sncmm.^^^, ^ ^\ci&<o^mmmxii. y 3 o 2 ti. is 

3 o 4 t:m\^^xmjs.\zmm^tii>. 

[ 0 0 3 9 ] 

[ 0 0 4 0 1 

X. xtt, sfjsocc^rggoi^vNias-c. ^^m-rym^^^ mw^£mm'piz^wi\^xi^^ 

j^v^T•#yyv*-^^^cf..^cg^$^5:^^;J5-^^5^ y ^ J^^m 30 
^^:7^-/wj>.jt{c^yyv;«7-^;ffi^Sri!S^-r5^:ttt?^s. sKyy:/;^ 

y, «^ ^ 5> tic ife? ?r P M -f- 5 fc i?) . «r!|;t«, ^ ^ mt^it. mn (attritting) , ^-/U 

5 y v^/j: ^f(7>;^j£^^ v^5 - i: ;6S-Cir ^ . ^ y y - ^ ^ <£r ««-.Ji Ic $ 

[ 0 0 4 1 ] 

3j?y yv;^;-t-:h / Jfe ^ Sr * J:: ^ {c Si $ * 5 SIJS?^ tt . Wfe^vS^Kyyv* 

— -r y ^^mm^ m\^^x . m- :^y^ ^\cxmu±iz^:s.mm\^tz-r y m.^:^ ^ a ^ 
^07Kyy^;(7-±»c-:hy ^ /i- a =^ ga M -f 5 nmi^mxn.. jK y y v 

[ 0 0 4 2 ] 

S^U^ife-fkifeiS-^* ^BJxitf. TiO^, SrTiOs. CaTiO, . ZrO^ . WO3 . La^Os, NbjOs. SnO 

2. f- if ^^fk-r V ]) 9 J^. RXf~:ir^m:ijV^J^7b^^ fj: i- y ^^tt n X h ^ ^ 50 
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[ 0 0 4 3 1 

— 3 B (OM^WHJfeJ^IgH:. 1 atDKfSttSOR^^ V-* -So U d» U ^5 t> , /K y y ;* 

— tt. mm(05Lft:^^m. m:ttf. or. or' . or' ' /jrifSr4ix.Sitds-C#. ^<om^. 
R. R' , R' • ttloXtt^^tO*^. 7'/i'=^>'i'; Tju^i^^ Tyi-^V. ^^Se. feSV^ 

)4 T ->/ws-cS> s :xh:or, or' , OR* ' f± o y 1/- -fk 4& -c *> s «^ X. ff . sKyyv* 

— fi. -[0-M(OR)i (OR' )j-]-. St^-[0-M(OR)i (or' )j(0R* * ) ^ if © y ^ — a. =i 

if K ^-^tf ^ -c # , i. j2S. i/ktt i ± oSIS: t? -5 o 

[ 0 0 4 4 ] 

04 tt. m^i^ni V V > yij — . fiP*>. -S^'fb^^^':^ (TiOj) :»->'&^^*tc^ffi-r5fc 
fecO/Ky (n-^^^/l-^ ^ - h ) 4 0 O <0{b^«JtSr^ b TV^ ;5„ ^y (n-r^^/V^ ^ 

^-(b^m (0!);t«. :J'an>j^/PA) , ^ h >' . S t5 iE ^ © — 7- g| ^ ^ ^ 
Sl^^AS^If fetus. i?^L<tt, ^glttn-^^ y -/UT?fc5„ sKy (n-^^/w^ — 
h) ^yy:^;&-400tt. -^Th^i^ (OBu) S^SttS^^ O^I^-Ti-0-Ti-0-Ti-0-iK«} 

[ 0 0 4 5 ] 

■^-y*ft^>'^yV'-6>5oo©<k^«ig^^L.-c*3f3. -enta. ^y (n-y^/i- 

'^■S' ^ - h) 3Kyy:^*-5^^5 04 J; o -c4B2l::l^i^ $^tTV^S - K^b^iJ' / ^ 

^5 0 2 d^fe«^$ix-CV^-5„ TiOz ■:hy*i;^5 O 2©^®7k^Sa:/Ky y 5 0 4cO 

:7'h^'>S 5 0 6 CX (i^lfe© T/i- ^ v'S) © K tc: i -o -c . 1-^^ ^£ *^^-e- S: 

^bT#!gcco-:hy;fe^^5 0 2 ^5av^^c^y-y-:> (EP*>. $g^g) -rsri:;5s-c#. ^©ife^ 

. -r y 5 0 2 nns:i^mm^i^i>o $f>t-. y y 5 o 4 «:Ti02©<b#«ittj: 

^^©^ttSr^S--t-S5Ky^-*i-^-cfc5fc«>. -?-y«i^^5 0 2 irTj^y y 5 o 4 t© 

x^it-r y m.'f-:^ ^ ju M. 5 o 0SrWsri:*ST?#5-efc;5>Po 

[ 0 0 4 6 ] 

^ 5 B {± , 7K y y — @?«SrS$t5 1 Otcigffib. ^\^^X ^ (O^ V V :b — 5 0 4_h 

\^-r y s 0 2^Basi-srti;:j:o-c, #mtt^^b4^® ;t -5 X$t 5 l 0 
^Jxfc, 05A|2^©-^y3Bi^7^/VA 5 0 o^-fk^^its 0 8 ^^b■cv^5. -fkit^ 
V-^-y fe^^ 5 0 2 SrfflV^S^ll^WHJS^il-ef*. y ( n-^ ^ /I- ^ ^ - h ) 5 O 4 

tf Tjf y y v:^?-^^?:!!-^^^? y— s^js i o Kmm-t ^ o ^y y — 

5 0 4©ltgli. ^y y^;^7-^ffioMa©«-*ff^Sri^^•rSJ;5ii-&^-a^#So ^9cv^ 

T?. ~K^k^^^ ^^•:^y ^ 5 o o Sr, # y y i-';*/ — -e 3 — ^ i-' ^ $ ttfcsw 5 
1 0 iidiae-rSo Ti02-^ y j^^^o^BtKB^S ^ y (n-:/^/i'5^^'^- h) 5 0 4 ©^ 

[ 0 0 4 7 ] 

EI.6.W:. ^^B^t- J; 6,0 0 bT*5 •? , ffito^gcTf^b 

<3fe;giH4T-$>5S«6 0 9<tm2<0^4):T*Wb<7feailH±TS?-5StJ61 2t©F^liSB. 

^J*U<f4. ::*;^«m6 o Ott^fc. S*t6 o 9^U56 1 2© — ;^^foSv^tti^:;5•©_hlc^B 
g$ixfc^^*t:6 1 8 fe-^tfo *iqiHB»T-ii^$*v2>:^y|i^^©+aS^i^&tt, ^Mtt 

6 0 1 2JCliS-g- b#SMSXTJ«*Pfiai*r^tCT. ^iKJiC*|gm?i!l6 O 0©#f^SrRr 
eg <!r -r -So 

[ 0 0 4 8 ] 

Xmn^Q 0 0 <0 . lfe«C-C^U< ^fliltt-Cfc SStt 6092iUf612f4. »^L<tt 
, Tje y -^-^t^^-^tfo iSSl/iStJ^tipfteitt, Pfi^tt U^j;v^*s. PET. jKy-<5 



(26) 



JP 2005-516365 A 2005.6.2 ' 



6 O 9 RXf 6 1 2 tt^ mx.t£a h po~-/U-^f^:,^:fy^a±yi.<oX pJfei^M^itT'c-t 

6 0 9 6 1 2 tt:. 1 X ttmmi (o MM ^ \^ V is. f£ mm ^ ^ -T ^ ^ t h . X t±m W 6^ 

Jpffl-C;'^ J: 5 t-rs r iST-# 5. mx.t£. ^ ffi ^^ S« He , & m (O h i> t± ^ T 

[ 0 0 4 9 1 

^1gtfi»J;^W^JS?^^IC Jzixtt. 6 1 8 li. »tt 6 O 9iiat 6 1 2 

iS?g^T-fi.^^mi*:6 1 Sfi. 0 0 nm~*5]5 0 O nmO^i: bTi^ft$^^•rv^ 

m©0!l^6<J^iS?^®T-H. #«^6 18C7)J?$|4. *?>15 0nm~jiStJ3O0nm-C*) 

[ 0 0 5 0 ] 

^*tJ|Ef 6 O 3 f4. sp^jBirgst, 2 n m~*& 1 O O n nH^^hy je^Sr-^tf. ffe «D H Jfe ?^ 18 t? « 

. ^:M:mm.^fttzmyti±-rym.^Un6 O 3tt. ^^JK^S^JI O nm~ii!^4 0nm<0-^-y 20 

*i^^-^tf„ »*u<w:, -rymi^ti, ^2 0nm<ow-^iSLm^m-r?> — ist'(t'^^>u^ 

[ 0 0 5 1 1 

tt^y 6 O 3 §r8S!5g-t-S :i i: ;6S -tfg: 2,, ^^^Jtt. A M pj IS ?t « ^ ^ O ^ ^ ^ 

jfij ffl pT tg t S o 
[ 0 0 5 2 ] 

* -^y jke^. «r!ix.«rTi02*®±oTi(iv)-!^-f t ^ h itvm ^^miim^f bfh 4o 

5o ig^'fc^^irbT, PS^{iU^'.^V^;6S. Ti^hv'T^V', JK/Vp'^yi^, :7^n->T = 

^n->T-V. v-T^V. x^Tl^-h (squarate) . zc;^-^:/^ R - if ( 

'1' y ^;^-'>T-^ b ) If;?. (2,2' -If f y v»/P-4. 4' - ;& Jj< ^ 7 h ) -yw 7^ = ^ A (II 

) { tns ) : h y (-C y ^:t-yr-r V) -yuy^=.^M, (m -2,2* ; e' ,2' ' 

-iJ' - f JJ v-4, 4- ,4' ' - h V :^ yu^i^wt ; '>:^-}fy^ ( V T h ) tf >c ( 2, 2* - 
fc:' f y v'/l^-4. 4' v^' =3r ^ h ) -/l^y^-^J^ (II) t' -7" h ^ 5^ /t- T V ^ - A 
; ;^ - If ( y 7- ^ h ) tr X ( 2. 2 ' - If f y /V -4. 4 ' ;& /I. ^ h ) /I. V- = 

^^-^ (II) ; RXf h V ^ (2,2' -Iffy i?yw-4,4' -v';t;/VxK^ >7 h ) ^UT^^J=^ (II 
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[ 0 0 5 3 ] 

5ttt-^-7«i^6 0 3 (Rxfyxtt^tvht mmvx^^i>m^m) -^<om^(omm^iS:m-r 

[ 0 0 5 4 1 

. ^:^i>'TV^4i, hy7/P^n;>{5^/WX>'V-zK^— y^Vi^ ^ y ^ xj ^ yt. ^ — Y 
■CfcSo -*JS?^^T?f4. 6 O 6 ft, ^ K 5/ ^ ;^ m tf „ §J w K 3. 

v^^s, -fey^^A (III) aiki^/^yi^A (IV) , ^it-r v ^ / . sf^itv^^ 

J^y^^m. Fe'*/Fe'\ Co='*/Co='\ S. 15 ^ u ^ ^ -5 . $ P> (C . SftfM^JR 

ttSiMiXj Sr* ^:LXiRU3\^lU±Xh^o Xtt T = > U . MttLi. Cu. Ba, Zn 

, Ni, 7i^^=K, Co, Ca, Al, S Mgd» ^ S «f iJ:" t> S ^ $ it S . ^ /j^ T - xj" fi 

[ O 0 5 5 J 

mx\%^ =!Ky-^-m^«{;i«. ^Ky (irn/i,>r$yyy^AyNn^v-fk!|^^) i^tFaV^ty 

5^r^A;5S-^StV^„ te(0?^ffiTM4. ^^Ky-r-H^R};^!!, pj^y (t' = /V'fyv7=:»>A:^) 
$ tCftfeO^JS?^^-ett, 6 0 6 f4 . @i*®^«^-^tP„ 

S Kir 14. ai^^ty^I^A, a^'-fkfc'yi^^^lJ^AdS^^ttS. ^lfe»J^«gT? 

[ 0 0 5 6 ] 

% (^Jx.{i. 5~60%, 5~40%, fcSV>(4 5~20%) ©d^y-^ — , ^X-U-f:*-:^ 

e^tt^ y t . a»T-*^ 5 %~*^ 9 5 %. m7L\im 35-95%. 60-95%. 

SV^^4 8 0— 9 5 %OpJS|^Ji:. /^O. 0 5M — 38510MCDI/Kiy^;=^fl;^®. 
O. 0 5 M~*?J 1 0 M. ^Jx. tf O . 05~2M. O. 05~1M. S> ^ ^^ (4 O . O5~0 

. 5 M©*«XW:«m 3 ^S'^fcife t . *^ 0 . 0 1M~lM.Mx.tfO. 05~5M. O. O 
5~2M. fe^^^«0. 0 5~lM03!>^Sr-^tf„ ^ri^ ^m^>&L^ )) ~ h \.X . m 7L 

tf, TKya^f-i/^/^dr-y-'f K (PEo) , zKyr^yn^hy/u (pan) . y ^ 5^ /V ^ i?- 
y h (T y (PUMA) . y 3.-7^ /w, slt^jk y 7 / -/v^s^tf t>ti.5„ 

[ 0 0 5 7 ] 

^?*L.<tt. *«^/^:*:»«?&6 0 0{±*fc. St*6 0 9SO«6 12©rBlJcg2B^ttfc. 
fefelKf^ffl Sr^-t-]K#:S 6 1 5t:fi|x:S. S ^ fi»J ^ «J ^ JS ffi T* « . M ^SE ffl ^ -TiaE S 
6 1 5 {4. m^^^liim 6 0 6 LTV^S„ S ^ » ISE ffi Sr ^ i" {*: S 6 1 5 

tt^. ^N-7i?^'A. fo^VN{4iE?L^^l^y-v- (^llxitf. ^y O, 4-^^ ^ Vi^;^- 

=^->'5^;^-7:ni^Rt;!.-KyT::^y:^) ^s^i^L^. »*b<{4. ikmf^^^T^-^m.'^m e i 
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^^^^ :^t±. m^m 1 o :^ h u - j^<omm t vxxttm t vxmm^th^, -m 

S: -f «E 6 1 5 Ht . $ jjft 2 5 5^ :^ >t h o — A CD e ^ g Sr ^ tf, 
0 0 5 8 J 

^;^&'i>ii#t-r5. :Li%^<D:^m^m\f^x. ^ fiDsscSrSSitf -5 r t # ^ , ^Jx.fi 
, J.O =1 ;^ h ^^ T -fe: v:/ y 7 n -fe ;^ ^ S , # l& eo DSse^S- iStit 

S^^T:^o-k^«:, v^<e>J:<aTt>, #^«l2:BJi-T?fcs„ Dssco igfe T -t ^ y -^a-^. 

J; o T, HtbT, ^igSM 5t 7* o -fe: x fc ^ ix g 1^ V> T e. -f . tf b J: 9 = 
:^ V O S y 7* t3 -fe ;^ (C|p) V T S . 
1 0 0 5 9 1 

i^T'o -fe;?. 7 o 0 Sr^ UT^^5. *^J^«)IIJfe?g^fc iixftf , 4a $ *t :^ y fit^ 7 

^/vAfi, 7 o 8 Sr^v>TSsiitSr^Jg bT^^Sig|^:51l[^6<,^^:B^^it-f-5\ mmmicm 

m-t^. Rxj^yxi±yFmm\^ntim-f-=5mnmui--- h 7 0 5 jz\'m^^n?>. ^^m^&^ 

mmm-mxi-i. xmmm<D i -^(omm(omm t vxmm-t ^mmi^um i o Tb^i 

«-7 0 5±iciBg^ti.5„ (ommMWii^is^^x ^ m^f^^ttm i o m^im^B^^ 

^vM^ffi^a;^/^*^^? y ^^i;ij;o-r, s#7 o 5<z>^ — 

# -5. ^ffi^*t^*^ 7io{i. 0a;ttf. M?^mm\^i:^x iymm.i-i> ^ ti^x^ ^ 

[ 0 0 6 0 1 

El7fC^i-^!l^6f)^J6J^^{Cj;ti,tf, iS^ttt-^- y 7 1 5«S?!fe|Cia®$Jt5. J; 

^<DJ;5('. ^^m-r y 7 1 5 fi.^ iifTa«-v'-h705±}C. TKyyv-;*-^ 

^jJ'y-vRJfiJ, &Ufj?'7lfT^JI5!lSrttC«>i:-r.5. -tt^ © ig^ * ft Ic J: 

0 TSffi-fS r ds-T?# 5„ mo^!)^6<)|SJS?^® T-H:. y y V ;& — ^ MX Lf^^^ JS ^-fb 
•:'-y^a^$rS'J*{cil^T»ltv'- h 7 O StCigffiUT. ^^W^ 7 1 5 ^m^-t 

sri:ds-^#5. -|fa^W^ig?^«gT-tt. d<yyi/;(7-^®fi^jl^TS#7 0 5fcjiffiu 
. t i.x-^mmit'^-)- y u < ttv ^^K^i-^st uTv^s) stbuIs^k y y ^^7- 

»L,TVN6) Srii=?TStt- 7 0 5 {ciSffl L T y y >-;{;- ^ ^ M IE ^ y !fe ^ M M 

-rsrir-t?, ^^t^±:^/©^^^^;^7l5^?F^J5K-rsr^:;^s-C♦#S, 06 i;:§i L.T JliB bfc 

7 1 5 ^ iSiti- 5 31 i: *s # S , 

1 0 0 6 1 1 

5 iSr ^ e> s^aaitg-^ i Wift w t *ST-€^ 5o 0ii ^ w n JS?^ ® j: n , m^m 

7 2 0 ;dSiBg $ tt, 5 o « ^ SI M 7 2 0 f± . «RI ^ . 7^ ^ ^ . 0-7=1-7- 

-i if . ■^'i'7=i — 7^^^^ 5 v^^4 7' I--— K n — 7 ^ i^[c J; o TiSffl-f-S r -i: id^T? 
i^S. ffi#«ilSI*t;^ 7 2 0 tt. e ^ y ■v' — , nJM^J, SO^ 3 ^^-fb^ i: 3 l> * t 

oig-^4ferSr-g^tf^^BeSr?^^$-frTiii[ti-srtds-t?#5, Iftl2:afy -v- lc:^ia«6<I5^t5/' 
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20 



[ 0 0 6 2 ] 

30dSiEB^tV5. 2 7 3 O 14. ^ « & (O ^ 2 O « S 05 SIS L T « 

<!: T'. ^ggiStit^c -fe^ 7 0 0 iSr ffl V^ T * Bi m & Sr ^ fig $ -fr 5 ^ T? # S 
[ 0 0 6 3 1 

Pfi^ttU;feV^^S, SrTiOs, CaTiOa, ZrOj , LajO,, Nb^Os, ^ ^ ^ h y !> A . StJ«=^ 

mmm 1 1 

[ 0 0 6 4 1 

/i- A =sr . Sn03 -vx^ =^-7^ >i i^yf ^in,tc:ff 7 ^ K-hlc = -7^^i^^bfc, jKy y^;fr 

-^?Sf4. TKy (n-^^/Lf-i? h ) <o 1 % (M»X) n-^ ^ y -/\.^^X'tb^1t >*C 

. *3f^S:*BS{c^^$-frSfcje){c. ■^'^*t^:7-i-/vA=i-7^^i/^$ti.fc;^7^K^/Jfy 
y>;&-^?K{;ii55>P^l^ieu. j^:v^x, i50Xfcx30^ra^>Df^ufc. J5:v^x. 3^ 
^y y :/;&-^S$ttfcTi02:7^/i.A|c. 3 x i o " " o N3fe Ig^^Bf ^ ffl v^ x . ii^P^. 

^^tt##sr^js Lfc. ^^>:v^x. y y i^;&-*o!S $ ti^fcTiOz 7 ^ /PA i o X =» ^ 

i^^5^^i^fc^7'fK^^b. 7'^JK:^ttd^6,A^^tg/j:2mi l ©SURLYN l702Ji> h p< /i- 

fc^^-r Ki:e^^-7-^^-^$tLfc Sn02 :F:tf 7 ^ ^ ^ ^ h' t <0 iZ^tt ^ t \Z i: ^ X ^ 
O. e c (0:kmmm^mmi.r^. S^^-^-r^^^OffS^, *5j;-t60nmXJ,o 

fco AM 1. 5i:V>5;fcB5ti^5^w-i5'^# (fip*,, SfiSlOOOW/ 

m <^3fe©{l8M) {C*3VNX, 3. 3 3 %t><^iSV^;fc^^gfi^^^S:^ Ufc. ^fifeUfc*^ 

w-i^±myt^m^m c r„j > 3. 0 2 % w-i^mm^mm ( rv„ ,j > 0. 

6 6V: Wi^M^nm ( ri^ ) 8. 71mA/cm^. SLU^Jp^ft^si (fill f 

actor) 0. 49 (0. 48-0. 52) S:^Ufc„El8«. Si»=i-^^^^$tLyt;fc 
lim?6lci8-t-5m*!E-mBEftia 802S^^■r^5^77800S:gi55^UXV^^ 

[^ife^!i2l 

[ 0 0 6 5 1 

jKy y 

;*:^^6?J««5«»IXtt, h-^^i? y -/nti,Z> -gfe^t^^ V (P25. *J i-t 8 0 %cOT^i?- 
-^^2 0 %<^/U^/P^fBTi02-^y Jgi^^-^tf^i? = TXfc 9 , T'i/y •y--^^/l.>^ttd-t,A 
^Wtg) !g^;^5. OmLSr. n-^ ^ y - i m L \c ^ V (n-zf ^ ^ ^ ^ ~ h ) 0. 

V V >ij ~^mti^ *^5oa»%*}^x&5<^ds»*bd^ofc. ig^ife(D*!iStt, 1^^*^ 

6 0 um<D-r~-^^m^t:i:if - K■:^-:^^7^fflV^X. ^^-<->^ 
^-iS^ $ tLfcSnO^ :FX =^ -7^ ^ > ^ ^ y ^ ^ 9 ^ ± \C ^ ^ ^ ^ . = 

^^Sr^iax^iS^ii:, :7'f/i'ASr?^fife$ii:fc„ J^v^X, ^^^^ ^ ^ fc 7 ^ ,v j. i 5 O 
•CX 3 0 5^P^ilO^«ia ^^=^|^*U, N3fe^© 3 X 1 0 - ^ M ^ / - Sr ^ 
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^ (^$60nm) ^ --T ^ ly mm- y^tlZnOi =1 —'r ^ -y ^ fx, tz.:ff "7 7 ^ Y b. 
H 3 5^Yk4^SJK«:«S|® ©KfC^A/fc. ^JSfe AM 1. 5^f1:-t?6o 

©«m»c:|iUT, ^*&7,i5 2. 9% (2. 57~3. 38%)Tfcofc„¥^^V„^«:0 
. 68V (O. 66-0. 71V) -e*>!3. ¥^^1, ,r±8. 55mA/cm=*°(7. 4 
5~10. 4mA/cinM -CfcU. ^p^ft^g^t^O. 49 (0. 48 — 0. 52) "C 

H ft ^ 9 0 2 Sr * ^ 7 7 9 O O Sr @ ^ b T V> 5 . 

1 0 0 6 6 1 

^ y y - Srffl v^-f tcKit $ tufcDSSCfi?6 K 
* #!l ^ 6^ ^ JS H: , @?l^4fe»"g-#« 3 7 . 5 %<0 -^-fb^i? > (P25) !glS7K^«tS:, 
-f ^ D ^ >fb l§ (microf luidizer) ^^VTPiSlb. =^ — T ^ if ^ i\,f:L :ff y :k :k y ^ 

KJifC^jLS*|:3-7^^ i^j/^ttXV^S 7 -y^^S^ttfcSnOz^Wttrnfii (l 5 - A / 

lUL. ««j8o'Cfc-^-c?&*PL. N3fe ^(^3 X 1 0" " M ^ ^ / - ^^mm^ \cm 1 ^m^: 

■f-i-^*. ^ KAP^^Sr.fflv^T 4 O'CtCT^J^S^fc. ^ ^ 3t «@ ^ /J^>^- (®tt 
^^O. 7cm X 0. 5-1 cm) §1 »r I- . & ^ = ^ 7^ -Y >- ^ ^? tt ;fc SnOz : F- 

7 ^ 7 J-*feA.^Co 3-^^ b =ar v-:^^ a :^ h y ywcfj l M©LiI, 0 . 20 

OSMOa-^^, SU^ 1 M©t-^^/H^ y ^ U 5fl3e#:«/l?® ^ . 

AM 1. 5 t V^ p ^^JCT JP*&;fcS3t3?lft^^*S*?» 3 . 8 3%-Cfcofc. r 6, 

AM 1 . 5 ^WX'(0 n STJ?*|g®?&i|tl4 I , c ^ V „ , , :^;^m;^7m;^i*<?3 
«JI ( rv„j ) . &-(l^±m:b\iitsm<omm, ( ri„j ) « 1 co?ijA t^fstt UT v> 

5. Eiiott, ^ y y >*-sr>^ v^-rtc?F^^$^^fc;fcKm?&^c:ii-rs«^fD-«JEft^i 1 o 

0 2 t: 7P-t if y Z7 1 OOOS:0^L,TV^S. 
1 0 0 6 7 ] 

1 1 

A B C D E 30 
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0.4% 


1% 


2% 


V (%) 


(337^.15) 
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(4.15-4.55) 


¥1^=4.55 
(4.4-4.82) 


^i^-4.15 
(3.48^.46) 


¥i^=4.15 
(3.7-4.58) 


(mA/cm?) 


(8.88-10.86) 


¥±^=10.96 
(10.44-11.5) 
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(9.79-11.12) 


¥*^=ii-00 

(10.7-11.28) 


¥i^- 11.24 
(10.82-11.51) 
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¥^=0.65 
(0.65-0.66) 


¥i§=0.66 
(0.6-0.7) 


¥:^=0.71 
(0.69-O.74) 


¥:^-0.7 
(0.69-0.71) 


¥:^=0.69 
(0.68-O.71) 


V„(V) 


3pjg«0.454 
(0.43-0.49) 


¥i^«-0.46 
(0.43-0.477) 


¥:^«0.50 
(0.47-0.53) 


¥^-0.45 
(0.4-O.47) 


¥:^-0.44 
(0.42-0.46) 


(naA/cm^ 


¥i^=8.4 
(75-S.96) 


¥:^=9.36 
(8.75-9.71) 


¥i^-9.08 
(8.31-9.57) 


¥^^=9.14 
(8.70-9.55) 


¥i^-9.28 
(8.66-9.97) 
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[ H ife 4 I 
[ 0 0 6 8 ] 

^n?si;^7-r KSr*^i 5:»-^^m^)!^iL, 1 5 o'ctcTi 55^ra2jDfi«i^aL.yt, ^^-^ 
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Srffi£g!lS(^S-g-) ^-grfc. 5^^^ <D :^ y ^ }f ^ i) ]) ly :t} ~ mm h m. m V . 

m 1 5 ^m^m.m,)^v. ^-^i^^t^ i s o'x^\zx i 5 ^5-fa*nfgi«ia ut, mmirm^i. 

•*fc. ^^^3t<43tm«^/h;t (SttM«E 0. 7cm X O. 5-lcm) (c§}»r & 

y^o=^hV^UvpiziM<DLiI^ 0 . O 5 M(D 3 ^ m . RXJ 1 M<Ot-Z^^/i^ \f V > ^ 

Hi 0 O 8Sr0^L■CV^5„ 

immm 5 j 

( 0 0 6 9 ] 

-7-^>'^/^t^TV^S;<f7;^xv■^' KSr. *J6 0iJ 4 fsm© ;^ ^ > =' - ^ V m^z J: ^ x 
/-yl'^'fCO. OlMcTj^y (n-T'^^/Pg-iJ' ^- h ) ^^A.T-^-5 7K y y 5 

-^^^-^^^i^t-y^/U h- V 1 AyX^^mm. 1 : 1 co*/^ ^ y -/Pjg^ig^ 

'^'^CHC1S:0. 0 5M^A.-ej5g^^?gT-fooyc:„ S ^ ^ 7 ^ K cD 5 ^ 1 o ^ ;!JD S ^ ^ CD 

^^•c 1 5 Lfe, mm^y^ h'^ 1 5^m^%^mv. 1 5 0 -cr* 1 5 ^^ra^ni^ 

LT^IKS:^* iSfc V^-CN3fem© 3 X 1 .0 - ^ M ^ y - /W ^ ^ 4. 1^ IS g 

«bfc, S^^3t^^mi^Sr. e ^ o # $ tl.fcSn02 :FT- 3 -7- ^ V $ 7 ^ 

^ 7 KKtC^;^^, h=^v':7'^cr^hy/K^i(clMOLiI, O. 05McD3[>^.X 

(Omm(DAM 1. 5 ^#T-© 7, Xt/*l^«?fei|t14^|g 2 JC. iJtT05 «fc 5 ^C^«UTV^S 

A) ; ^g|i^J«^'^^:f±s^s^?-frTv^/£^^^s. ^yy^;&-^^-ctt^s*ttfcx7^K (ju 

B ) ; Cft {d y y :y :i3 -mmx^m j5cv^trl : i©7k/^i5'y-/V'iS-g-i^tt>lcg 
y -/i-il-a-i^^ lct-^5^/w f y 1 m-^ A.x^^mm^ izmm ^ ^tz :^ 7^ K C^J 

D) : «: t^lC/K y y >;&-^?ST-*aa X 1 : 1 cD;!K/'3i ^ y -/vjs-^i^ t|i {CHC 

[ 0 0 7 0 1 



(32) JP 2005-516365 A 2005.6. 

2 I 



A B C D B F 







O.OlMTiBat 


1:1 EtOH/H^O 
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0 fVSM wn/1 •! 
EtPH/HaO 


15 f?K)SS 


V (%) 




^i^=4.41 


^1^-4.11 


¥^=4.34 
(4.27-4.38) 


¥i^=4-67 
(4.61-4.73) 


:^±^M.41 . 
(4.38^.45) 




^^=0.66 
(0.66-0.67) 


¥:^=0.66 
(0.65-0.66) 


^i§=0.65 
(0.64-0.65) 


¥i§=0.65 
(0.64-0.66) 


¥1^«0.66 
/n 65-0 66> 


^i^-0.66 


(mA/cm^ 


(9.48-1036) 


¥i^=12.57 
(11.7-13.22) 


^i^=n.85 
(11.21-12.49) 


^i^«11.85 
(11.21-12.49) 


¥^9=12.51 
(12.15-1Z87) 


¥i^-11.63 
(11.25-12.01) 


V„{V) 


¥^5-0.468 
(0.46-0.48) 


^i^=0.434 
(0.4-O.457) 


3pj^=0.44 
(0.43-0.45) 


^i§=0.45 
(0-44-0.456) 


¥*^-0.457 
(0.453-0.46) 


¥±^=0.45 
(0.44-0.46) 


In 

(mA/cm?) 


^i^-8.36 
(7.85-8.89) 


¥i^=10-08 
(9.57-10.37) 


¥i^=9-27 
(9.01-9.53) 


¥1^=9.52 
(9.22-9.75) 


^i^=10.23 
(10.17-10.29) 


¥i^-9.67 
(9.38-9.96) 



[Ili&«i<t6] 
[ 0 0 7 1 J 

;*:^j^6<)^JS«?y-ef±. -^ik^ =i - ^ $ tufc, isw jfe^att^-ftf^-c =i - 7^ 

Lfc, 7^ KS:. n-r/iJ' / -/v-tfiic^y (n-:^^/P^ 4^ - h ) SrO. OlM-^Ay 

-e^ .5 t> <0 3 O # S « $ -fr , 1 5 5> PpI ^m.^m: L.;t. ^<??^. KSr. ~ 

^'^'rt-ei 5 cc-ci o:»-F^;?jD^^aufc, ;&Digi^s$*T.fc^i? >- si^-fb N3fe i ^ jsr 

SrfflV^T 1 l^ftTiS^itSr^^ ^iJ' y -/WT-«fc?^ x 7 -f K;!)D ffi W T 4 O "C 

1 0 ^WJDm bfc. S^^3ttt)l&«@^§)»f UT. SttfiJ^ O. 7cm x O. 7cm<D 

't'triMOLiI, 0. 0 5MCD3!>^. tJ^ 1 M CD t-7' ^ f y >- Sr ^ ^ b T fig ^5 ^ 

. ^^^mmtt. jpi^T, 3. 88% (3. 83. 3. 9S.V3. 92) , 3)Z*^v„^ 
0. 73V (O. 73. 0. 7 ASlXJ^Q . 73V) . 25:U^¥i§I, , 9. 6mA / cm 
(9. 88. 9. 65SUJ9. 26) . Sr^U. ^tLP>«^-CAM 1. 5©^#Np© 

[Ili&^J 7 ] 
[ 0 0 7 2 1 

T? 7 0 1:^ 1 0 ^r^mmfiQim i.tc. mmiikm ^ftti^^ ^-^mitmm\^m^mmm^ m^^^x 

ll$ra^3tttSr##U. / -/I'-egfe^ :^^'fK*P|^^S:fflv^T4 0'C-ei05>^ 

sp^, 3. 62% (3. 55. 3. 732tt;«3. 58).5|ZiQV„e 0. 7 
5V(0. 74. 0. 7 A^SlXJ^O . 76V).STJtiF%l^^ 7. 96mA/cm=' ( 
7. 6 9 . 8. 2 2 SU57. 97) . <^ b . w ^ T A M 1. 5 <D # 1^ 05 1> e:> 

[ 0 0 7 3 J 



(33) 



JP 2005-516365 A 2005.6.2 



TO-C^-T"^ l^yV^ ^U~^=i - hm (loop coater) ± * -fr fc , n-^ -f y ~ /U K H 

mit^i? > (mmi^^^m 2 5 %»P25) i:^ /ux-^^mmi^ i. a . o mh t . ^-zf ■9 y 

— /I' 1 0 m.L {d y (n-zf^ Ji\'=}^ 9 Y) 0. 5gSr-^A/T-^5t>©S:. .y^y 
'(in-line) -CjE-g-L. ITO^ — w ^ ^ *b PET-> — h ± JC = — >f ^ U . Eg^ 

^^S^r, N3fe^(D 3x10 "m =^ 9 / ~ J^'mW.Xz. t ^ ^ ~ t- -il^ ^ \. ^ ^U^mt^ ^ 

[ 0 0 7 4 1 10 

B. DSSCffl CD <>*/I^fl;^ W 

^i-^-Srffi v^T^/^Yb $ ^^T v^ 5 I' K y ^ ««¥irS*S t Sr tf «^ K ^ ife ^ g « i" 5 o 

^xi4^tus«:T-^K«:-efcsd^. xttvK5'j>><^'fb^a(D^j^<i: x^xmmvmyt-mitKJt^ 

K . ^ /V :^ -/v ^ 5 y i> A ^ 3^ V? K . ^ ^ ^ ~> 5 y y a >f K 

SS^CDJ; 5 ^£$¥ \^ h' y ^ :^ m « X ^ ^-T :l t i)^ X ^ -5. ^m^iiLMm V ^ > Kfc^ 
, ■ft -ft M I- ffl v^ -5 r t T? # 5 „ 
[ 0 0 7 5 ] 

El Id. ^m-f :t ^ m\^^x ^ juit ^ ixrcmMK(Dm7]kti^mt&mm^7i^ vx\^^ . y 

J^^ :i--y t ^mit^m. :^mx\t.m.^<r>^^ Vxy^^^J^^^ryi: ^{^it L# 5 y 
?g {;iti6o TUM ^ 4 * , ^ Si 3 ^7 |b !^ , 25.15 

1 iS^^i^S-f ^^-fO^A^ lc«j§¥K^?K25LTJ«^.«il{b-g-«&^:»-dS-y/Wb-f-S 

[ 0 0 7 6 1 

^!gc©f--f h T- ^ Jl ^ f*: ?^ Jife -f- S t 35S T- # , .i.o*|6 M -C ©-ffiffi fcig b T 40 

v^2.^^{t:-a-«fe£o^'ajg6ti?fe y X h i: UT. otk y — . ^ — x h/V^- k y 
-/I', hyry-yp, ififyi^i^, =^yyi^. ^Kyr^v, /Kyr$K, s?{f\ i3--:^-ir 

[ 0 0 7 7 ] 

W-^m^V%i> 203^{iJ; t)^< (^y:;{f:x KfcSV^fil^i^S (ligatlng group) % it O 
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T /u^ju:^a(.i^^^ Xfyf'^l^^ & T /i' ^ W 5 v It -^^fe . # If f> ti. 5 . 2M2fct;J#i 
I o 0 7 8 I 

iktt. mu. mmKtuzxmm-r o>m^^mmmm\^is\,^x . mmw^m<o^m. 

mmm<oi&m^mM t x ^ izm^-r^ ^ t i^xt v ^ ^ 4 ^i- t <d }) ^ 

6^xnm^^mw}V/u^m^-r i> (oizmi'^ ^ ^ t i^x ^ ^ mm ^ ^ m ^ ^ <Dm t \^ x 

. Li\ Cu'\ Ba^\ Zn'\ Ni*\ Ln'* ( X ftfe O 7 ^ ^ - K ) . Co' \ Ca^ * Al'* Mg' 
[ 0 0 7 9 1 

01 2 {4, BP*>#y3i^^V;?hdf-9--rK ( PEO) tV^^J^^:i-l^t<D 

^i^M^icX'oXm^^irvt;i>i^ji^mm« 1 2 0 0 & :^L-CV^S, PEOJiK V ~ ± iT ^ ]. 

<^^is?g«-ett, m^<o^v^~m i:mt^^m^i.x\,^:s^m^^>^-sjj^ u h-y ^s^y^m 
mwit^mizm.^Ai\.x . ^ yi^^t ^ iS:m-r ^ ^ t ii^x ^ ^ . ^mm^^^^^mhiv^vyu 

[ 0 0 8 0 1 

mnmm. S: A/ -e v> s . r *v & ©iK^^SrSa-g--^ s ^ t t?. m?^^i^«-^£f e o e s -e©^ 
K y p<.^^s-^^tT,5. J: 5 ^St^o^sj <!r b-c. PS^«b;iv^*s, ^ it: -fey!? A (in 

) X±V^J^ (IV) , Mit^ h V J^X^m. H!?|ky^r>A/35,^^ Fe'^/Fe^"* Co 
[ 0 0 8 1 I 

tto. ^^ij'-T^Sife (®m<i^mmmm^m\f^x^@mm-^mm:3 0 - 3 7 % tf£ i> J: o 

l^mm ^ tvfcP25) Sr. SnOj :FT-=i-x^-^i>'$ttfc;y7^X7-Y K (l 5;j--A/cm'' 
) ±\C^y<l^^^^ h (spun cast) Lfc„ m ^ 1^ CO ^kM^ ^j: ^ ^ . iS X ^ 8 u m 

•Cfcofc, i^^$t^fcaK;^7-i' KSr^iax-gg^ftjgl^-g:, 4 5 o "C x 3 0 5> 

mmU^^t:!. ^^^:7^K$r*^8 0X:jC*-C??&iPbit^. KSrN3fe?g<0 3 x 1 O 

;^7'<KJB^^Sr^VNT4 0T:x,^io^>r«mj!t$*fc, ^^^;=^7-<K^§j»rLx. Stt 

o. 7 cm X 0. 7 cinm:Jj<Dmmt vt:L. mmvtzyyu^^ ytf^ :^w^m\^-x 
^mm±icmmv. e^^^ — T-w^-i/^ttfc. sn02:Fx- = — :x^$ixxv^s^mtt:^ 

^# (fiP*>, 1 0 0 0 W/m =^ ©jtOJlgM) izxmmvtz^ 
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immm 9 ] 

[ 0 0 8 2 1 

9% («si?) <o-f ^ V ^ 3 i^^mm-f ^>i±mi^Rtf 1 %(D7i(. (m»-c) st-^A/ 

. ^^/^^^/^^^^?':/y^7A^x^i^K (MeBuimi) ^fflv^fc„ 3tg«;^7fi. 3!>^jSfi 

oc^ I,cS.057,25S[pjJ:b;t. t^oT. V ^ ^ f-i ^ itm t V X m h ^ if X 
[ 0 0 8 3 ] 

[a 3 1 







I wt% Lil 


mm + 

2 wt% Lil 


3 wt% Lil 


5 wt% Lil 


n (%) 


2.9 % 


3.57 - 


3.75 


3.70 


3.93 


V«(V) 


0-59 


0.61 


0.6 . 


0.6 


0.61 


Ijc (mA/cm*) 


10.08 


IL4 


1 1.75 


11.79 


12.62 


V,„(V) 


0.39 


0.4 


0.39 


0.4 


0.39 


Im (m A/ cm') 


7.44 


9.02 


9.64 


9.0 


10.23 



[ 0 0 8 4 ] 

ttiSB^ ( rpFj ) A-&.Tx^m^n^i)i. ^m^. mms&mm t mn&mm t (omic^' 
■r ^xm%^^mm<Dtt^ bp*>ff= t, /cv „ , * i . ^ ^A^ibi^m^ ^ ^ t a^x^ 
immm i o i 

[ 0 0 8 5 1 

^6<}^W?r^iS bfc 3 r> !^ iig g ^ 3 7 6 M m o 1 /i/^ A-«!»«^Mffifigi^|CBS 
^Uifco fflV^fc^Pia^ifett, 9 9 %CDMeBuIiDli: \%(Dii^t^^^^ O. 2 5M03^?. 

Wm^!^ 1 iJ^^A^fc?) 3 7 6 Mmo 1 (DS^OH itmM^ . S^«fi?®'t'fC^«P$-& 

v^T, DSSC-<-.>^ Ufco *4«, ;«c ^ « # ic *f ^ « cD ^ ^ V 

©^*Sr^UTV^S. a 4 <D^ 2 II J; p fl& <o ^ :^ > ^ S?fe <D 

IS] _b ^ U /j: dvo fc1>o©, LiV;i->'H:«f|t(DlSi'&-ifei:iteEbTeS[»$*v ^ ;ic ^ m?& 

[ 0 0 8 6 1 
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4 1 









mm* 

NPR4I 


mm+Ki 


W+Csl 


n (%) 


3.23 


4J9 


2.69 


329 


3.23 


V«c(V) 


0.58 


0.65 


0.55 


0.58 


0.6 


Ijc (mA/ cm^) 


10.96 


12.03 


9.8 


9.91 


10.14 


V„(V) 


0.36 


0.44 


0.36 


0.4 


0.4 


In, (mA/ cm*) 


8.96 


9.86 


7.49 


8.25 


8.32 



mmm 1 1 J 

I O 0 8 7 J 

— ^«^c:*>V^T, MeBuImI-<— ;^m^K«aj5feife;6S, MePrIinI-< — ^ K J; 5 ^ 

*Mcfi < w Sr^ttlUfc:. *P T , « 5 {C * -f J: 5 . MeBuIml t MePrlml t <D 1 

[ 0 0 8 8 ] 
1^5 1 





MeBuIml 1 
^^yAmi^X) 376mm c^Lil 


MeBuIml/MePrlml ^—TsiDW^MM^ 
1 if^2:.mrz: D 376mm <3D La 


n (%) 


3.64 


3.99 


V^(V) 


0.63 


0.63 


I„ (mA/cm^ 


11.05 


11.23 


V.(V) 


0.42 


0.42 


I„,(mA/cm^ 


8.69 


9.57 



immmi 2 ] 

[ 0 0 8 9 1 

* :^ 6?) ^ ^SJ -c W: , 0. 0 9MO3!>^Sr. 9 9. 5 11 4 % CD 1 - p< ^ -S-T" a f/U 
5 y !? -iv-Y KSUf o . 5 fi»%(7>7k;5^ h ts: ^ m M 'P \c ^ M $ -a: -5 r ^: J; 

oT. «a^#» A SriUM L fc, ^^fev^-e. ^^a^ii^A i o g -^a^<b^«^T* $> s ^ 
y (4-tf = /wtry s^i^) ( r p4vpj ) o. 2g%^«?$-frifc„ $ b . # e, i^fcMjsfe*^ 

A^^fc , ^ 1, a :^ V 0. 2 g Sr^«? ^ ^rttlc J; o T 

[ 0 0 9 0 ] 

(i) 2wt%(OP4VPt, (ii) 9 9. 5 yoOMePrlmlRUt 0 . 5 % <D tK fe, /j;^ }E ^ % 

Sfct? 3 76/xmo l(Dy5=-!>A^) ^^jVitM t "LX^m^^ t . "TC ^/l^jbd^^ # 
fc. S^LiSl^y7V^|rJ|x^UTVN:5^-<'f T/i-^iTtwSoT -i^ ^iS S J; 5 » 

St Lfc«i8«355^fife ^:*T,H:SgjT,5 i 5 JC«iV%fc ( 1 O 0 fc T 3 O Pfl ^/V-fk U fc ^ 

T-$x:t>) . LilS:-^*-t-5ia^iijA<!:LiISr-^^L;^CVNim^#»AO;fc^«?fe#j40ifc^^ 

[ 0 0 9 1 ] 
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[^6 ] 





V -7 n -t ^^ir -/^ 
ffllS;^ A 


2wt% P4VP 
A 


MeBuIml ^—XiDMMM 
+2wt.% P4VP+5wt.% UI 


ri (%) 


2.6 


3,04 


3.92 


V„(V) 


039 


0.58 


0.65 


I„ (mA/cm^ 


9.73 


10.0 


11.45 


V„(V) 


0.38 


0.38 


0.42 


I„. (mA/cm*) 


6.82 


8.04 


9.27 


0 0 9 2 1 
S 7 1 




(a) ffl^^A; 

MePrImI:*=993:0.5 

2% P4VP RLf^ 0.09M 3 'i^^'&O 


fib. 5wt%LiI§t^ 








nm 


2,53 % 


3.63 % 


V. 


0.55 V 


0.62 V 




9.82inA/cm^ 


12.29 mA/cm^ 




0.343 V 


0.378 V 


FF 


0.47 


0.47 



immm 1 3 1 

[ 0 0 9 3 1 

Prlml, 1%©;*;, O. 2 5 M (O 3 m R 0 . 3M(0^=f-/U^l^X^^yy~.^u^-^^ 
■t i>mMMm^^ l^^A^fet), 376/imol<7)LiI, LiBr. ^ LiCl ^ ^ V^ fc. ^ 

[ 0 0 9 4 1 
[« 8 1 













3.26 % 


3.64 % / 


3.71 % 


Voc 


0.59 V 


0.62 V 


0,65 V 




10-98 mA/cm^ 


.1 1.96 mA/cm^ 


I1.55mA/cm* 




0385 V 


0.4 V 


0.40 V 


FF 


0.5 


0.49 


0.49 



immm 1 4] 

[ 0 0 9 5 1 

I^Stt-fb (passivation) RXJ^BSSCtO^W ^ tttci^ ^ t ^^W,:^ 

■t i> ^ t ^-^-^-f- i> o :i:mmm<o, ^ - T if <d -t y h V ^ m <d mm^^ . 
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A<o4g-fb^^Sr^v^5 r t -e. 0. 6 5 V J; i^v^)t^m:*iiBfi£^^^5, 

1 0 0 9 6 1 

:^m^^MMm-<^ti. DSSCW: . -t *t ^ t-:f ^>^fyv?:^©lOwt% >h:^v'7'Df 

4 0 'K:{C^tcivtc^ Vmm^i: m^^Xm l O ^P«1^jg $ MePrlml, 1 %07k. 

o. SMc^^^/v-^vx^^^yy — /p, su^o. 2 5 m(o 3 ^ m tfm.M'M:U^^tt . 
^^mi^:^\r^xmm vtcmmmmvm.^!^ 1 iJ^^A^/co 3 7 e ^mo 1 ©lii, LiBr/ 

^i:{CJ;oT. DSSC(^3fee«:^f*|p)± bfcdS. 3fe ^ » <4 O ® T Jc o T DSSCO ^ 4S Ht (£ T 

1 0 0 9 7 1 

9 1 







LiBr X'^MtLtz 


LiCI X'YJl^itLtz 

mmm 




3.5% 


3.65 % 


3.85 % 




0.61 V 


0.63 V 


0.65 V 


Ise 


10.96 mA/cm* 


11.94 mA/cm' 


11.75 oiA/cm^ 




0.395 V 


0.4 V 


0.405 V 


FF 


0.52 


0.49 


0.5 



[ 9^ M «»l 1 5 1 
[ 0 0 9 8 1 

P4VP, ^^tt^ :t>i±m{^m^mt:^^i^itir i>mic^ ^MJi^^^wt-s. :>-by!>A. 

H!>|by^!>A. :^'fb-^hyi>A, a-^jb-fev^l^A/jtifcOTyW^yr&S:^^. f p< 

^/I'-l' 5^^i/y 5^A^x^v'K (MePrlml) , 1 % (O 7k . O. 2 5MC53r>^,.^O:0. 3 

^f^itm.\ii. ■tijX'iy^ju, -^^^y^j^^ Rx^m^^jt if <D -m-^m. ttr^w $ - 
immm 1 e i 

[ 0 0 9 9 1 

*^J^6?J^i6^J-Ctt. MeBuIml, 3 m . R XJ^ 2 w t % (O P4VP^ ^ tt MM M ^ \^ V 

7 ^ 7 ^ K V^-CK^ bfc. LiIS.TJ5LiCl<^i^:^^;SS, 4 ( 2 % "C + ) 05P4VP05J: 
5/i^{*:?gfife-srig;}fy^-Sr"&tr-f5i-VttSe!flc-<-;^(^a^i^Sr^/i'jb$-erfc. ^^/P-< 
VX-i- 5 ^i/-/PSr:^ V^;tfflfi)tife-T?H:, y ^ l> A Mc © m;^J f= ^ S Sr S flT $ * d» o . 5 
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I 0 1 0 0 1 



1 0 1 





5 % Lil 


2.5 % Lil 


5 % LiCI 


2.5 % LiCl 


0 05 M 


Voc = 0.6 V 
Isc = 4.89 mA 
FF = 0.54 
V„ = 0.445 V 


Voc = 0.59 V 
I^c =4.21 mA 
FF =0.495 
V« =0.415 V 


T| — 0.64 % 
Voc = 0.59 V 
Isc = 2.95 mA 
FF = 0.36 
V„ =0.4 V 


T] = 1.19% 
Voc = 0,58 V 
Isc = 3.87 mA 
FF = 0.53 
V„ = 0.426 V 


0.1 M a^t?^ 


n = 1 .22 % 

Voc= 0.48 V 
Isc = 6.46 mA 
FF = 0.39 
V^ =0.349 V 


Voc = 0.56 V 
}sc = 5.12 mA 
FF = 0.45 
V^ = 0.386 V 


Voc = 0.57 
Isc = 9.04 mA 
FF = 0.55 
V„ =0.422 V 


r\ = 2,06 Vo 
Voc = 0.58 
\sc = 7,14 mA 
FF = 0.5 
V„ = 0.42 V 


0.25 M 


T] = 2.58 % 
Voc = 0.55 V 
Isc = lI.49mA 
FF = 0.41 
V„ = 0.338 V 


11 = 3.06 % 
Voc = 0,55V 
Isc = 10.78 mA 
FF = 0,52 

V„, = 036 V 


n = 3.4 % 
Voc 0.56 V 
Isc = 11-32 mA 
FF = 0.54 
V„ =0.369 V 


n == 2.6 % 
Voc = 0J6V 
Isc = 10.18 mA 
FF = 0.46 
V„ = 0.364 V 



immm i ? i 

I O 1 O 1 J 

Ay-Qfi^m^ssa^m^^t^, ^y-^-, ip*>p4vp. (7)m&\-i. 1 % p> 5 % ic * T^^k^ 

< t) ^: iiStb^ J; 5 2%. 3%. RXJ5%(D^7Vtt^ mfi,^ 3^ o \^Wit-fii)- 

ofce 5 %£^P4 VP /Pfi, 2% P4VPb^^4^ t Jttl^ b fcl^. -f o <b @ 4^ T* fc ^ J: 

[0102] 

t^oT. <//K03teStt. ;fc^«?l&#ttc^®TS:iS r -r < . Si Sfi i" 5 r <t T* # 

^Jfcd^ofc. V J^\cMx.^ ^ ^ :x X ^ ^ ^ - yi. ^ 

r i m a $ „ 
[01031 
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1 1 1 





I % P4VP 


2% P4VP 


3 % P4VP 


5 % P4VP 


r\ (%) 


3.23 


3.48 


3.09 


3.19 


Isc (mA/cin^) 


10.74 


10.42 


12.03 


10.9 


Voc(V) 


0.59 


0.59 


0.6 


0.61 


V„.(V) 


0.39 


0.4 


0.38 


0.40 


la, (niA/cm^) 


8.27 


8.69 


8.07 


8.03 


FF 


0.51 


0.57 


0.43 


0.48 



10 



10 10 4 1 

C. ^1#^^J ( co-sensitizer) 

T-^^. El 6 fcia bT±JE bfc J: 5 mytiiH^&mti. At*^tS3t©m^-©^^^ 20 

Mi^. »*u<H:, (1) mmm^ (o ^ ^m^M t mmmm^i)^^^ 1.x ^^mmm(o 

;&/«-co*pft^^tt. Mu^tc (2) *^^ttf^-%^^i^i|^*^^^^t;fe{c@^-(fci-5^|g^:t^ 
5, :i} ^i-^ ^ -^"^^ ^ 7 ^- h ay X ^ ^^Si^^-B^m. ^ ts- . m W ^£ ^ m mm M h V X 

[0105] 

'^M^\^mm.^\^^m.^fhX\^i>^ m^^fa^^m^mh \.x ^ is ;e « l /j: ^^ ;6s . 30 
J; 5 ^ u - b S *s # 6> tv S , 

[0106] 

Sr^x^. ^12-16 T-tt. AM 1. 5i:V^5 5 ^ ^--j. ^-fij: ( gp *, , 

lOOOW/m'^c^^tt^Bglt) ^fflV^T. ^■^^iJ'iS'y-^-v'aV^ltifeLfCo 

"a ^<-^ =. Y ^) ;V^\Z. \M.<Dhi\^ 1 M <D t--:f =^ M' V i> >^ . 0. 5 M 0? Ij ^ A/ T' J* 

7 RXM 8) ^^iS'^T-^yS^RVJiSJaT-ffiS^i^^ttfc («12. 13. 142itJ«16 40 
i^i^A-^. l5«Lfc;fc^«?&#tticfi. v„ I, FF, SU^I^dS^ 
10 10 7] 

T ^ >(D-Wi^^J:^^m^:&(Dm^ . El3^05l4tC^bTVN5o S^*U<li, ^It^^J 
O^Sli, *ai%~*«)20mol%T-fct), J;'?^f*l.<{4, j^lmo I%~jK)5mol 
% T- 5 o 

[0108] cn 
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fcsv^fiT/P7r^^h^/7-h<bu4§5„ aisBtt, mik 1 3 0 0 (ommfj:mmmm 

13 10. fi|J*>DPABA a.=i,UT ^ ^^M^m) . T 9 . ;i ^ . A=COOHT-fcS 
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International AppBcalion No. PCT/US 03/02355 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
inventions in this international application* as follows: - 

!• claims: 1-37 

Interconnection of Ti02 Particles 



The prior Art WO96/09198 describes a process for producing a 
ceramic layer at low temperature, using a solution 
containing Ti02 nanoparti cl es and a linking agent consisting 
of titanium tetra-isopropylate, water and hydrochloric 
aci d - 



The new features mentioned in claims 1-37 is the use of 
polymeric linking agent corarislng poly{n-butyl titanate)- 

The objective problem is the linking of T102 Particles with 
a polymeric linking agent comrising poly(n-butyl titanate). 

The special technical feature, as defined in Rule 13(2) PCT, 
is the use of polymeric linking agent comrising polyin-butyl 
ti tanate) . 



claims: 38-44»56-6a 
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IntemafbrialAfJisGcaiionNa PCIUS 83 &Z3S5 



FURTHER INFORMATION CONTINUHJ FROM PCT/ISA/ 21Q 



Gel Electrolyte 



The prior Art WO96/00198 describes a process for producing a 
ceramic layer at Tov/ tenperature, using a solution 
containing Ti02 nanopartlcles and a linking agent consisting 
of titaniun tetra-isopropylate, water and hydrochloric 
acid. 



Tfie new features mentioned in claims 38-44 >56-60 are an 
electrolyte composition adapted for use in a solar cell, 
conprising a gelling compound comprising a metal ion and an 
organic complexing agent. 



The objective problOT is to reduce the viscosity of the 
electrolyte* 



The special technical feature, as defined in Rule 13 (2) PCT, 
is an electrolyte composition adapted for use in a solar 
cell, con¥»rising a gelling compound comprising a metal ion 
and an organic complexing agent. 



3. claims: 45,46 



(63) 



JP 2005-516365 A 2005.6.2 



Homa»onafi^)pIba9onNo. PCT/US 03/02355 



FURTHER INFORfiHATIONCWTOiUEDFROW PCT/ISA/ 216 



Electrolyte solution for use in a solar cell 



The prior Art WO96/0Q198 describes a process for producing a 
ceramic layer at low tenperature, using a solution 
containing Ti02 nanoparticles and a linking agent consisting 
of titaniiOT tetra-isopropylate, water and hydrochloric 
acid. 

The nevf features mentioned in claims 45,46 are an 
electrolyte composition for use in a solar celU comprising 
a compound of the formular HiXj (with M = Li, Cu, Ba, Zn, 
Ni> lanthanides, Co, Ca, Al and Mg; X = CI, C104, SON, PF6. 
and trifluorojnethyl sulfonate;). 

The objective problon is to increase the conductivity of the 
electrolyte. 

The special technical feature, as defined in Rule 13 (2) PCT, 
is an electrolyte composition for use in a solar cell, 
comprising a cwnpound of the fontwlar MiXj (with M Li, Cu» 
Ba, Zn, Ni, lanthanides, Co, Ca, Al and Mg; X « CI , 0104, 
SCN, PF5, and trifluoromethyl sulfonate;). 



4. claims: 47-55 



Photovoltaic Cell 



The prior Art WO96/06)198 describes a process for producing a 
ceramic layer at low temperature, using a solution 
containing Ti02 nanoparticles and a linking agent consisting 
of titanium tetra-isopropylate, water and hydrochloric 
acid. 



The new features mentioned in claims 47-55 are a 
photovoltaic cell based on nanoparticles and an 
electrolyte. 



The objective problem is to provide a photovoltaic cell 
based on nanoparticles and an electrolyte. 



The special technical feature, as defined in Rule 13(2) PCT, 
is a photovoltaic cell based on nanoparticles and an 
electrolyte. 
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MsmaOonali^icatiDnrto. PCT/US 03/02355 



FURTHER U^UrORMATION CONTINUED FROM PCTnSA/ 219 



5. claims: 61-64 

Method for reducing electron transfer 



The prior Art W096/90198 describes a process for producing a 
ceranric layer at low tenperature, using a solution 
containing Ti02 nanoparticles and a linking agent consisting 
of titanium tetra-isopropyl ate, water and hydrochloric 
acid. 



The new features mentioned in claims 61-64 are a method for 
reducing the electron transfer to species within the 
electrolyte. • 



The objective problem is to reduce the eliectron transfer to 
species within the electrolyte. 



The special technical feature, as defined in Rule 13(2) PCI, 
is a method for reducing the electron transfer to species 
within the electrolyte. 



6. claims: 65-74 

Electrolyte composition comprising imidazolium iodide 



The prior Art W096/60198 describes a process for producing a 
ceramic layer at low temperature, using a solution 
containing Ti02 nanoparticles and a linking agent consisting 
of titanium tetra-isopropylate, water and hydrochloric 
acid. 



The new features mentioned in claims 65-74 are an 
electrolyte composition comprising imidazolium iodide. 



The objective problem is to provide an electrolyte 
composition comprising imidazolium iodide. 



The special technical feature^ as defined in Rule 13(2) PCT, 
is an electrolyte composition comprising imidazolium 
iodide. 
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fWIHER JNFOHMATION CO^r^^aJED FROM PCT/IS/V 21Q 



7, claims: 75-89 

Ti02 layer on a primer coating 



The prior Art W096/68198 describes a process for producing a 
ceramic layer at Tow temperature^ using a solution 
containing Ti02 nanoparticles and a linking agent consisting 
of titanitau tetra-isopropylate, water and hydrochloric 
acid. 



The new features mentioned in claims 75-89 are a method for 
forming a semiconductor oxide nanoparticle layer on a base 
material by coating the base material with a primer layer 
and subsequent deposition of the nanoparticles. 



The objective problem is to improve the adherence of the 
nanoparticles on the base material. 



The special technical feature, as defined in Rule 13(2) PCT> 
is a method for forming a semiconductor oxide nanoparticle 
layer on a base material by coating the base material with a 
primer layer and subsequent deposition of the nanoparticles. 



8. claims: 90-181 

Flexible photovoltaic cell 



The prior Art WO96/90198 describes a process for producing a 
ceramic layer at low temperature, using a solution 
containing Ti02 nanoparticles and a linking agent consisting 
of titaniun tetra-isopropylate, water and hydrochloric 
acid. 



The new features mentioned in claims 90-101 are a flexible * 
photovoltaic eel 1 » ... 



The objective problem is the flexibility of a solar cell. 



The special technical feature, as defined in Rule 13(2) PCT» 
is a flexible photovoltaic cell. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



9. Claims: 102-148 



Nanoparticle layer fomailation for PV cells comprising a 
polymer binder 

The prior Art W096/ 68198 describes a process for producing a 
ceramic layer at low ten^erature, using a solution 
containing T102 nanoparticles and a linking agent consisting 
of titaniure tetra-isopropylate, water and hydrochloric 
acid. 



The new features mentioned in claims 192-148 are a 
nanoparticle layer formulation for photovoltaic cells 
comprising besides nanoparticles a polymer binder. 



The objective problem is produce a nanoparticle - polymer 
composite* 

The special technical feature, as defined In Rule 13(2) PCT, 
is a nanoparticle layer formulation for photovoltaic cells 
connprising besides nanoparticles a polymer binder. 



10. claims: 141-190 
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nWIHER INFORMATION CONnNUED FROM PCT/tSfiJ 218 

Photosensitizing agent 



The prior Art W096/60198 describes a process for producing a 
ceramic layer at low tenperature, using a solution 
containing Ti02 nanoparticles and a linking agent consisting 
of titanium tetra-isopropylate, water and hydrochloric 
acid. 



The new features mentioned in claims 141-190 are a 
photosensitizing agent comprising a sensitizing dye for 
receiving electromagentic energy and a co-sensi tizer 
comprising a coordinating group for co-adsorbing with the 
sensitizing dye on a surface. 



The objective problem is to improve the dye adsorption. 



The special technical feature, as defined in Rule 13(2) PCT» 
is a photosensitizing agent comprising a sensitizing dye for 
receiving electromagentic energy and a co-sensitizer 
comprising a coordinating group for co-adsorbing with the 
sensitizing dye on a surface. 



11. claims; 191-219 

Photovoltaic cell conprising a charge carrier material 



The prior Art W096/GB198 describes a process for producing a 
ceramic layer at low ten^erature, using a solution 
containing Ti 02 nanoparticles and a linking agent consisting 
of titanium tetra-isopropylate, water and hydrochloric 
acid. 

The new features mentioned In claims 191-219 are a 
photovoltaic cell cwnprising a charge carrier material. 

The objective problem is to provide a photovoltaic cell 
comprising a charge carrier material. 



The special technical feature, as defined in Rule 13(2) PCT, 
is a photovoltaic cell comprising a charge carrier 
material. 
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